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OECLTIVC 12ZZAY

This is ewuary of the Xnargy LiginterLi;:q Analysis periorned for the

Antisiton Arty Dep~ot (ANADi in Munisatn, Alabama. It Includes

recousawbations to be considered In the dorulopaiant of a lesevido

tnergy Plan~, CO~.:Sting Of IM~rLV ionver"atlOfl projects and other

recomsendatlons for redu~ction sif che installatimon 1985 source energy

Aanistov. Arav Neot is located in forth*&strer% UA.bauia, approxicacely 10

alias wet-t of the City of Mtaltano. The Dopot to th. isrgest coembat

meh~icia ?*bul~idlng facility in the fvee world. The teaterm part of the

propearty Is geacly rolling land, %Ails the western part to %Illy with

so"0 iteep dlo74ts. The Coese River 3torage Am~ex ia *"erated as part

of the Depot, with Land rainging from gently rolling to Mottataiflous.

T~his. ntimur prnosetm daca oat

HiEstorical end proditctod energy consurvtion

F Eergy coi54rvoticmf proceduares'for 4intribiuttan s7sCeu

*' nergy consemvtioas protediares for build ings and processes

* tcilizatilo of anorgy M"Icorins and control 1!sctamv M'CS)

U eI1Igetion of 'eoc t~ioeaa 4"d yalte fudis

-Cogeneration and Pavlacoeotn SoIleri

The covis*ration of energy In exlstlaS toctlitler# can be acces~pljahed In

ths, follow'~infg two waist

- Rdtucn the basic sysces enerry requirosetits and satires s*nrg- use

-Recoveir ermriy dischazrged from *oe user aend utiliza this waste
anergy for other piarMost
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A reduction In syvteo Inerly toc-irTemen is represoetetd by such

acti•ities as lowerIng equIpment ope*ant1U ttOpe41acurts, reduction

of tranessissio loses by better itesuletic, and night/vetkend setback

or shulcdon of nery %we"ra aind associated dist:ibutio •UyetsS.

Recovery of esouray dlischarge•d by one user and utilization of this wante

mnagy for ether purp•O i•o i deonstrated by such attivti•ie &a

re•u•ring cond•.•ca • c4 hloler sistem and recovery of hoat from

procutse sehaust air systeus to preheat replacem~ent air. KEaaloti of

energy belov the level of practica" vtilizatton are exhaust flue last*

froe boilers (cooled to near the dww potnt), and air 4xhausted from

buildings near asbie•nt tmorerarTre conditions.

This study has been 41rected tc#€atd4 IdentifyInS mnne of energy conserva-

t~on ofofefling to those two methods Identifted as reduction in overall

u4 iand recovery of vaste energy. Although the above discusioen my

ap,'er to be ctnfined to Uat enerry, iavesti•acions .ovared electrical

"u.78e. vater usage, coqreeoed air, 6*od blore•s and volar enery.

-bit number and tyce of vlable CCF funded projects U* beeo restricted

by direct'ion of the COiZ, .1obtle :o those vhIc% qualify at as Enerv.y/

CaOt ratlo of 03 or Ireacer for fiscat year 198s, hd which e*"seed .

C.4'tal Cost Viluwe of $0O,1)00. The total energy savings pre•smted in

thLs fOeOrt r•an b" ObtAl•ed only upoo fdi Luplwmeentoteoo of the vtobi,

eCt? projec'u, cMpliance vith the rae.ootaimded conhervatlno maesures

requiring capital Inventmeant less than 11(4O,0XO0, ond tho.e vntsures

reqlirift, policy changes at the rueneqswnc :eoel.



Coneutfir siva~le:4m of builtdng anorly use vit o deled using 0oe

DOO-2.1 propian. Comoute: simulations for energy ue1illsticfi vers

veTforvw4 on tvptca1 bui~lding types. CUtwgortaing and prototyvring

methodology follo'.'d ptocadure ouativuied Ln the Slack 4 YUetcft

St.~y "Up~nearting Instructions for Pre),aration of a Sesevide

gnotrg Systems Plan", dated Januarv 1980. After~ caefeul -examination

of the .ARAD !actlitles dt~ring field turvevi, taking Laeto considerationt

Ithe bult~dng conttructcoi, building func~tions, mid plant o.v~rtIfIg

procedures, a Itotl of 13 typical tuildings vaiti cam~utet modeled

to determitio their energy use both thermal =4 electrical, and

to vetity nerordad bietorical enorgy -coasuspcion fipa2s during the

base year 197S. nle final 4nalysle resulted In a corvolatioi wh~ich

was witthin 2 percewa: of recorded consuciption flittres.

fmatgy consev~ation pr*Svct., vera generated fcoin the eerity. model

for conservation. seeeuas tinvolving bsuildInS insuilation, reduction

in fasetraition &flaee, t"Vietatist* coacrols Vatt4llattion ?t.10'tial

vtth eiwrgv-efftclent fixtures, &ad a baesde MIS. A A.*tall*4

annelyIIt to provided Iiv this win report.

INe followitng to A tabtiloticm of the AIAD source eftergy C~neum~tioll

tor the fIscalI yeet envling eootomber 1980.

rual l0140!. 2 116,34)6 x 10~ 4?IV

Co~~l314,C58 xO 104S

Natural C-49 78.6 x 0n T

% TV~~

Total i'1048 :It STU



1107.153 *106 I

L (PC

0. 76



This yields a total of 930,480 tau BTU's for rY-80 (sea ?Yijur I).

tt is reported that operations during this peti9d were at the

normal production level for this facilty.

Figure 2 shows the historical and predicted annual naergy consurption

for & Cen-year period through fiscal year '986, re'lecting the

effect of proposcd conservation measures.

It was determined that the fuel consumption rate for this facility

Is partially weather-dopc.mdent. Since about 432 of the srtea

mimeraced tn the boilers is consumed itn process operations, the

remainder ts therefore corswsed in bulldin8 heating and trnsmissuion

11 .0 losses 4ecttin the stean to the buildinga. Figure 3 shows

the Gstthly fuel 4Conswption for fiscal year 1980. Note the Veaka

during the cold vntier months.

Figure I. showe tho basewi•de electrical cansuaption for the past

three fiscal yearn. Reteat annual conseunion shovi a slight dselne

due to the w8oviun of peaks in cold vinter months, vhlle the

Average yearly coneua 0lon resait.a relatively constint between

42 sad 43 atllion kilowatt hours. it Is apparee:. the ;eaka have

bean reduced as a result of an Zxecutive Order prohibiting

suoLeatnta elactrical heating units vherts a building alead?

co"ncain a sa in • ource of hitat.

Production levels .' the near future can be expected to remain

te same: as for ftacal vesr 3693. Therefore. assuming stielar

wepther cOndiltons for the Mnipron Area, future fuel. coaurvotion

on A short coam balla ,oheuldl re#01n relatlvely ,:onstint.
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.he )rojected basevitdt eaerty costs tioTuth fli¢as year Yea

are shovm on ?liure S. Pro.eetona are asde for the facility It

ofer.tced tn It's 1980 made puD.r otncled ztwi load increases.

?v~dicted costs resulcing from thle Mnticiated *neT.y sayings from

lc1MsetnteIou of al enerry cnonservacion projects ain• reco.uadatitne

In r1-5s are *hov, by the solid *in& pra.h. r..e follovwin; escalacion

raceu vere used for calculation oUrtouub:

fuel Oil,• 1. 1 (14%)

Coal: 1.10 (lOt.)

A cotal of 13.6% or L335.0 .elsa MV :an b* saved upa'y apon

L"l6emntation of all 'trable ICp 7r.•oets and *"Cray cse4sTyVtiott

recoinendatIn determined by this s'ady. Figure 6 %hews tho

total fuurce energy reduction. rurther breekdoim of the total

".evtngs yielda tho foLlowing:

tFsN. OIL: 5,290 4 10 r. Maved

CoIl: )1 29•0 x 10 MU "avid

It11Ct.1UIt't 9923 10 MTV Noved

Projecte for eotce snergrg reductioi are listed in Table ; vit"

Cheir Coreqpofldin1 C/C ratio. rable A-I CohtInfl ;TO:*Ctv not

qualifying foe CIP fuNdint, roquiring ltes than S110,000

capital expendleure, but which are coneldered to b" toed o:ietqv'

saving meswureo. (Soe 4%peniLx A of this, e.jhr,.)
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further ex-lsatt4o of the htnttriea1 enert'. consumotion, bJseueds

energy vodel, and energy coa•a.rvation analyst*e :an be found in the

Energy Vsa Survey. The analysis for concrol -chertes and ba&Usode

E(CS ~l±llcstions is included in the report on tnetrg Monitoring and

Control Systems.

The coowoasci :ocal in energy reduwtlon fcr t uidlng Iuproveant

projects is got a sLile algebraic sumention, of Indlvidual project'$

energy savlnts. Due to sy~gsrtic1: eftctet, the cos*oalrte total

savi•gs are approx1smately 85% of the snvo!e Pus. Consideration Must

be given to thene synergistLc effec:ts vhes a&rrivin; s enerRy eavings

using difeerenC combiset'one of entvly coneervation *ro.¶ects.

the addition of staple teper.ature controls of the Isatsllaclon

of a Uewelide M2C% eseentially accounts for the Snce býIock of

enerV to be saved. One or the other Must be chaoaen, and thus the

enerty savings can only be tWken cred-: for one ttft. #lthoulS

the Initial cost is greater to Install the 1ICS, Lt does have a

decided advantage wer the esmslet Ce*Wralture c•!trol* &rTxnlem'nt

due to Its inherent ability to 83nicor a4d rboort out of &tote

operati ftenditions. This discouraqes tamperingt by Vetroenel

and ulctwAtely Suarantee. ,eergy saving;, provided the svetem Le

properlf installed a&4 satntalned.
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A detailed st.Jdv of the stil.zatIton of Bioasas 2ateriAl fro' the

:4,000 acre Anniston S$t* as an energy source•, vs conducted. This

iOtzi todicatad that it would %ak4 20 to 13 years to 4dvelop

woodlands capsbla of mantaininin a reasonablu uniform level of

Iloiaiss ateri•l. Movever, there Is ov3osition to Increasing the

aicunt of woodlands at A&NAD for sereuritv reasmos which prevents

produiction of enouth wood capable of generating the stean requirud

by this ,ncility.

Ac present, wood bioaass voul4 be A morn expstnsive fuel then coal

or oi• at Aani.ton Arm? Depot. Dun to the high moaistre content

of wood and handling t oxoeies, the cost of boirnlnR wood gro8t on

site would be about 1.7 •.Wet ch-'c of coal oer STU equivalent.

However, since thror alrady xista 4 Forestry Prulras which

Involves zhe rugular removal of zlv*er, anv wood which is not of

s-vtisbet quality may be utilited In the foalowtloo v&ys

- used eia & fuel at ANAD

- sold to PIT% mills

* .eariated, ustnR the *CM &.e1city Vood for fuel at AAniaton

and selling the hith ouniLtv wooi tft Pulp mills.

A :MoIet, anslvals on the burinn of wood aAcertils I% >aeentoed

in the Ilces*. Sturvy sectlon of the teo'ort.

An analysis 'eta perforsesd f5r the Apoilcation of rentral boiler

plsnts as a methd v! setting the .reojorted greuth tn 9tesj de*nd

as ettablLshed In the AAD 'arttr Plan. It waq de-ter~ned that

under *rA•ent level,, of ,.va-er steam der•nd, the instal'stion o'



mo~mnerwo•iof equlirpent ,da* ot *omcicLi., making• life c •cle cost

ainalysis (LCC) of chis Al:trnative d SUent'los*s c*lc4latli. The

ftalL recoumendatri•l AuRgest the Installatiot of Sr'i Coal fired

oceam tenerscore at a location lA the diet end Of the de4ot. We

rectmend the installatlon of (3) - 30,)00 1bs./hr. boiler,. *on at

a t-m , at convenient Intervals b"ed on mnttclp•ced steam demnd

Increases fromts eh reersit tim through the yesa L988. Dista1is of

tihe studv are preoosted in the es.•tion of Central loll.i Plants.
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?ALJL A-1

1. Insulate vall# of chovitcal Good proejct
tica±ins tanks

2. Inscall retractable covers Good Project
on chottical elaSmning tanks

3. Install boll.et econoefliaeft, V1414. for *races* loads; short
oxygen tria coptrols, blowdon hotiatng season does, not Justify
heat relatla devices, etc. caottal cost of retrofit

l. east outsidet air dampers to Good 2r~iect; very limited ap0dlicacio
SWInaM requirements Of ASHWA b2-73

S. Add floor. celling, and vall This to a vtable project for rpecific
Insulation b"Ildift*6 o"IV

6. tnet#el. storm viwdova Limited art'licatioftO to non-
isdustrial structures

7. Insta~ll solar shading diavicesi Solar eliert! cuirentl..y prtovide@
- Solar window file assisteanc to buildlat htating In
- Solar strneas see. buldiap with Oplgufiant
-Overhangs vlaidoi area
- kinaings

S. VWa:t.rstrip doors ULmted *rs'ications to non-Industrial
strucatures5

9. Inectil reotituiss ground high 1ths PtJc U$c limited applies-
traffic doors tion due to *I&* of VOfICles

IC. Install @*tback tervortsuro, Good project
cout tole

It. lostz11 re;snerative vngla., Goiod prlevcr.

12. Reduce glaes area by adding "aod Project
issulated Panels



POM~fEkIA CONSERVA11QN MEASURES AttOUIa:M CA?~A.'% NMlSMT~f
(Cantinued)

13. Install flue dsampers., xwullr "aort hotino season doaS not justify
Jots. dual biamers, electronic Capit&1 cOw of r4tto1'I
ignition, ate. In small urnaeegs

14. Replac* manual control valves of Yot cost e1ffc%:LVe v~here, ze'trsl
Instalil tezzerrnture regulators COntTOls are veeo'zeend'd
in~ cast-iron Tadiaturs

1S. R~plac* W~seir3 coal boilts This vrcmleet does not meet tIhe
with goo/oil tnnvernioa kiti Criteri~a
with mode?% packaged boilers

W6. 8Mplace incsandmaectt lightiag Good Project
vich %ighse Wficienty liotial
systems

17. InstAll photecoll 111hting This project has liwdt*d aopllcation
controls

Is. Replace existinug motors with There is an e"Sntieering digaoro
mtors of the high Offielewicy ven% eec"Couiun thuis proj~ect

type eartICUIdarV vtberq '£30t Older
IMtO?5 are Involved

19. Reduce lighting lovnis to Limited doBIteettont -meunv facilitiles
Sinimiae standards &ree balov minl*Ass sawdards

Z0. Install water r~lse~c task Limited Asilteation
inserts, flow reducing shaver
weadn, or ot~or vato1 conserving
d4V1:ef tO todtl's 91001611 *ntrri
conCsiat ifon

211 Insulate ew16iRtfi *teas Une9 ECoad tvalect

12. Revise *xlstlasc chilled water/ N/
"'Ot "ItO? Ou5),ni Sc:horrp to
me* o ffiriant aothtiiis

23. Deacltlvat. IndLvldual romi N/fA
thireintats In batrracksi tied
iwietaui trPDvorature Csett
controls on chilled snd hot
40aew

24. Shut doVw #team 04atsc in the V/A
suw nd sot-.sf- e'roo-PIR Otea4

40sed. Vith *)*ectr1c VAI1*r#t



POLTNAL CONSERVAr-t4 KEASURKS RZE .IRUJC CAPITALIST!
(Cont:inued)

Proj ct Studied Crn

16. Instal.* econoulser syncema for This oroioct goes tot mete the
"free %olig in intnrrvedlt* critorla U, Istroftc *..ml1catiorn
$masonsu

27. .'Sodify SultIczone syscims to NI/A
include hot/cold dock teset

28. M~odifyd eoolia tower systeas to 31/A
cycle fanl with load and/or
Install. bypass "alY~ni

29. Install load-shaddial systes to N/A
mialmize destand charges

30. Correct pwovr teeter This orejitct does not meet the
criteria

31. lastulh Milledu end hot vater XIIA
reset controls

32. InstaU PH radio control swetem K/A

33. R*'lsce existilag wndows wtth Ve1M littteqd esoplicatlon
InguiAtint Petal8

34. Inesu~ts temporary buildings .14/ A

J5. Upgr~ade electrical 41stributt~on N/A

36. tnec4Ihl tgcel fit selective This orojeet does not -ieee the
energzy plowts criteria

3?. last.tll enorgw manitoringi and Good pro'ect
control system (Mf~l)

38. Instaill %list hueclais devices Limited Atislicat lof
ofl air-cooled 1:60osienes

39. Rev1e~c* rotnotely "Orated sbsorpcotio 31/%
eflillom wt ~ith N~ro Off.1tint
e~ectric-driveti chi~lers

An. Install solid weaoe-burniria 7toi aritiot 4o.va not "ote the
boilawrs ~Ie



POTT!"IAL CMSIR''ATMfl, 4EASL'S EIMN CAPITAL IVEMIENlT
lcol.:Iued)

-. j2AC -Studied =a~:nts

& Ii. Install. trailer enclosing Th~s oro~ect has Almited additional
devI~ess ci: Iadiiq docks A;ollcation

l. ustAkU. solar efierit &votes$ This isroject dnes not seat the.
where feasible criteria

41. Thast al &ýr-to-air heat reelai this pTojact dots nlot ua4t theo
devleas L-i hiqh exhaust arsian, cricirla&
StCh at 246thAli kitchen*



?OT!NMAL CONISflRaN V"ASI:XtS xtCm~t:aG po-uzcy cHuAI:C.

AT Z1hSTALIAT RON IJVtL

U.RPLace douiaesic water heaters Good ftojecc
utth higher eficiency *dels
as replacement i to equivod.

2. Shut dcAm seoma boilers and branch Curren.tly Pract iced
lines In 4uswser

3. Raduce does tlei hot vIter Good tr.1cct
":aperasues: frou 4'04 7 to
110-120 ?

4. Replace *,settle motors with Good prai~ee, limited applicationi
antore of the high efficiency duo to motor *rufe *s*$c *if older
cyOS an ?oolaceseoit basis equiesent

S. Use task lighting Currently AT~cclc~d

6. Install tempovary 4-vil plastic Good ?inject
uteri' vitidova

1. Shut dovi 1tVAC and DOW systeas Curzrently Prnetleed
Is a wcceuptd bulldings

S. Calk cracksan oo elf-helo basis Cood Pro?.ct

9. Install bghith ftICle4T' ties$- Good pf?!eot - oreowamsd ?*places@ t
formere on replacement basis of all oversiaed transfarvers

10. Enforce Indoor space temperature Glood Project
rosula: lone

11. Raessi: staem and coia4sassae Good Project
Ieaka

12. Rsouir air 14akage in ducts W

13. ?uvw, pilot liahts for %satin* Co"d qrv!ect
equipment off for the summer

:A. 24014co sir- :ondltlorutiq wiltt d0ocd Ooftlect
with hlqh *fftciaicy %ndels as
rmoLacesentie s required
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?Act N.4Q

?AJLI 1 Prctoatyp lulldtngs 18-2'

L#Sond for Table I IS-23

?USLE 2 ?ypica) BuIldin Energy rs-26
Consumption Dota

.AIUL 3 ALt Change Raton Used for Infiltration t$-27

TAIBU A Mmthly Turala Computer iS-28
Analysls Data

ZABLE .5 Tabulatio of [hArgy Requireanes tS-29 to •S-42
By 7ypical building Groups A Areas

TUP 6 Tabulastion of 1nergy Requiiemnto LS-43 to 11-52
By SuildLang *aber and Area
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TABLE 3

70 15 3
4.2 3. 3

140 3 2
144

3 4. 4.56laa 4I 7 4.0
509
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